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A dispensing system (20) comprising a container (22) for containing a liquid to be dispensed, a sprayer (26), and flexible tubing (28) 
connectable at one of its ends to the container (22) and connected at its other end to the sprayer (26) for conveying liquid from the container 
(22) to the sprayer (26). The sprayer (26) has an actuator (34) movably operable to dispense liquid from the sprayer (26). The container 
(22) has a recess (40) formed therein sized and shaped for receiving the sprayer (26), and connectors for attaching the sprayer (26) to the 
container (22) with the sprayer (26) received within the recess (40). The sprayer (26) is detachable from the container (22) for dispensing 
liquid fit>m the container (22). 
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DZSPENSIMQ SYSTEM 

B?icKqrovtn<j of the Ipventjon 
This invention relates generally to systems for 
dispensing liquid and, more particularly, to a 
5 dispensing system for dispensing liquid from a container 
such as a bottle* 

Liquid chemicals such as pesticides and 
herbicides are frequently used in and around homes, 
lawns and gardens to kill undesirable insects and 

10 plants. Typically, the chemicals are provided in a 
bottle and dispensed therefrom by means of spraying 
apparatus. Such apparatus often includes a pump-type 
sprayer, and flexible tubing having a first end within 
the bottle and a second end connected to the sprayer. 

15 The tubing passes through a cap covering an opening at 
the neck of the bottle. Squeezing an actuator (trigger) 
of the sprayer draws the liquid chemical from the 
bottle, through the tubing and out the sprayer. The 
bottle is typically furnished to the user with the 

20 sprayer and tubing contained in a plastic bag hung on 
the neck of the bottle. 

A disadvantage of this arrangement is that the 
bottle and bag occupy more box space and shelf space 
than does the bottle itself. Thus, more shipping boxes 

25 and more shelf space is required for a given number of 
bottles and bags than for the same number of bottles • 
Another disadvantage of the prior bottle/ sprayer 
apparatus arrangement is that after the bag is discarded 
and the flexible tubing is connected to the bottle, 

30 there is no provision to store the bottle with the 

sprayer fastened to the bottle. During storage between 
uses, the sprayer and tubing are generally either draped 
over the bottle or placed on a nearby surface. This 
often results in undesirable drainage or leakage of 

35 liquid from the sprayer and/or tubing and/ or bottle onto 
the surface. Even if the user disconnects and removes 
the sprayer and tubing from the bottle between uses, 
undispensed liquid chemicals may seep from the sprayer 
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and tubing. A further disadvantage of the prior 
bottle /sprayer apparatus arrangement is the difficulty 
in maintaining the inlet end of the flexible tubing 
adjacent the bottom of the bottle. The end of the 
5 tubing tends to curl upward away from the bottom of the 
bottle because the tubing tends to assume the curled 
shape it had in the bag prior to use. Thus, the entire 
contents of the bottle cannot be dispensed through the 
sprayer . 

10 Sunonary of the Invention 

Among the several objects of this invention may 
be noted the provision of an improved liquid dispensing 
system; the provision of such a dispensing system having 
a sprayer, tubing and bottle configured such that the 

15 sprayer and tubing are compactly stored with the bottle; 
the provision of such a dispensing system which 
minimizes the risk of liquid leaking or draining from 
the system after use and during storage; the provision 
of such a dispensing system configured to maintain a 

20 tidy appearance; the provision of such a dispensing 

system in which the sprayer is attachable to the bottle 
between uses of the dispensing system; the provision of 
such a dispensing system configured such that 
essentially all liquid can easily be dispensed from the 

25 bottle; the provision of such a dispensing system which 
is of a simple and durable construction; and the 
provision of such a dispensing system which is 
economical to manufacture. 

Generally, a dispensing system of the present 

30 invention comprises a container for containing a liquid 
to be dispensed, a sprayer, and flexible tubing 
connectable at one of its ends to the container and 
connected at its other end to the sprayer for conveying 
liquid from the container to the sprayer. The sprayer 

35 has an actuator movably operable to dispense liquid from 
the sprayer. The container has a recess formed therein 
sized and shaped for receiving the sprayer, and a 
fastener for attaching the sprayer to the container with 
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the sprayer received within the recess • The sprayer is 
detachable from the container for dispensing liquid from 
the container • 

In another aspect of the present invention, a 
5 dispensing system comprises a sprayer and flexible 
tubing for conveying liquid in the container to the 
sprayer. The sprayer has a spray head, a hollow handle 
connected to the spray head, and an actuator adjacent 
the handle movably operable to dispense liquid from the 

10 spray head. The tubing has an inlet end adapted for 
connection to the container, an outlet end operatively 
connected to the spray head, and an intermediate portion 
between the inlet and outlet ends. The hollow handle is 
sized and shaped to receive the inlet end and 

15 intermediate portion of the flexible tubing for storage 
thereof in the handle when the inlet end is not 
connected to the container. The inlet end and 
intermediate portion are removable from the handle to 
permit operative connection of the inlet end to the 

20 container. 

In still another aspect of the present invention, 
a dispensing system comprises a container for containing 
a liquid to be dispensed, a closure having a cap and a 
spout mounted on the cap, a sprayer, and a tubing for 

25 conveying liquid from the spout to the sprayer. The cap 
is adapted for securement to the container and has a cap 
opening therein for passage there-through of liquid in 
the container. The spout has a flow passage 
therethrough. A generally rigid dip tube is connected 

30 to the cap adjacent the opening and is adapted to extend 
down into the container for conveying liquid in the 
container to the opening. The tubing has an inlet end 
and an outlet end. The inlet end is adapted for 
connection to the spout with the inlet end in 

35 communication with the passage in the spout. The outlet 
end is connected to the sprayer. The spout is mounted 
on the cap for pivotable movement of the spout relative 
to the cap between an open position in which the spout 
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flow passage is in registration with the cap opening for 
passage of liguid in the container out of the container 
through the dip tube, tubing and sprayer, and a closed 
position in which the spout flow passage is out of 
5 registration with the cap opening and a sealing portion 
of the spout covers the opening to seal against passage 
of liguid through the opening. 

In still another aspect of the present invention, 
a dispensing system for dispensing a liguid from a 

10 container comprises a closure having a cap and a spout 
mounted on the cap, a dispensing device, and a tubing 
for conveying liquid from the spout to the dispensing 
device. The cap is adapted for securement to the 
container and has a cap opening therein for passage 

15 therethrough of liquid in the container. The spout has 
a flow passage therethrough. The tubing has an inlet 
end adapted for connection to the spout with the inlet 
end in communication with the passage in the spout and 
an outlet end connected to the dispensing device. The 

20 spout is mounted on the cap for pivot able movement of 
the spout relative to the cap between an open position 
in which the spout flow passage is in registration with 
the cap opening for passage of liquid in the container 
out of the container and thence through the tubing to 

25 the dispensing device, and a closed position in which 
the spout flow passage is out of registration with the 
cap opening and a sealing portion of the spout covers 
the opening to seal against passage of liquid through 
the opening. 

30 Other objects and features will be in part 

apparent and in part pointed out hereinafter. 

Brief Description of the Drawings 
FIG. 1 is a front elevational view of a 
dispensing system of the present invention comprising a 
35 container, a sprayer and tubing; 

FIG. 2 is an enlarged front elevational view of 
the dispensing system of Fig. 1 with the sprayer 
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attached to the container and the tubing stored within 
the sprayer; 

FIG. 3 is a left side elevational view of the 
container of Fig, l; 
5 FIG. 4 is a front elevational view of the sprayer 

of Fig. 1; 

FIG. 5 is a side elevational view of the sprayer 
of Fig. 4; 

FIG. 6 is an enlarged partial sectional view of 
10 the dispensing system of Fig. 2 showing the attachment 
of the sprayer to the container; 

FIG. 7 is an enlarged side elevational view in 
partial section of a closure for the container of Fig. 
1, the closure having a spout shown in an open position; 
15 FIG. 8 is a sectional view taken along the plane 

of line 8-8 of Fig. 7; 

FIG. 9 is a top plan view of the closure of Fig. 
7 showing the spout in its closed position and portions 
broken away to show detail; 
20 FIG. 10 is a sectional view taken along the plane 

of line 10-10 of Fig. 9 with a connector, connecting 
tubing to the spout, inserted into the spout; and 

FIG. 11 is a sectional view taken along the plane 
of line 11-11 of Fig. 9. 
25 Corresponding reference characters indicate 

corresponding parts throughout the several views of the 
drawings . 

Description of the Preferred Embodiment 
Referring now to the drawings, and first more 

30 particularly to Figs. 1 and 2, a dispensing system of 
the present invention is indicated in its entirety by 
the reference numeral 20. The dispensing system 20 
comprises a container 22 for containing a liquid to be 
dispensed, such as a herbicide, a closure for the 

35 container, generally designated 24, a sprayer, generally 
designated 26, and flexible tubing 28 connectable at one 
of its ends to the closure and connected at its other 
end to the sprayer. 
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The sprayer 26 comprises a spray head 30, a 
hollow handle 32 connected to the spray head, and an 
actuator in the form of a trigger 34 adjacent the handle 
32. The tubing 28 is a flexible coiled line having an 
5 inlet end 36 (see Fig. 10) adapted for connection to the 
container 22 via the container closure 24, an outlet end 
(not shown) operatively connected to the spray head 30, 
and an intermediate portion 38 between its inlet and 
outlet ends. As shown in Fig. 2, the hollow handle 32 

10 of the sprayer 2 6 is sized and shaped to receive the 
inlet end 36 and intermediate portion 38 of the tubing 
28 for storage thereof in the handle when the inlet end 
is not connected to the container 22. The inlet end 36 
and intermediate portion 38 are removable from the 

15 handle 32 (see Fig. 1) to permit connection of the inlet 
end to the container closure 24 prior to operation of 
the dispensing system 20. The internal valving and 
working mechanism of the sprayer may be of any suitable 
conventional design. 

20 The container 22 is made of a polymeric resinous 

material such as high density polyethylene (HDPE) and is 
preferably formed by blow molding. A recess 4 0 is 
formed in a front portion 42 of the container 22 sized 
and shaped for receiving the sprayer 26. As shown in 

25 Figs. 1-3, the contour of the recess 40 is substantially 
similar to the contour of the sprayer 26. The container 
22 has two generally rectangular protrusions 44 (see 
Figs, 3 and 6) extending laterally outwardly from the 
recessed front portion 42. The hollow handle 32 of the 

30 sprayer 26 has two slots 46 (see Figs. 5 and 6), each 
defined by a pair of opposing tabs 48. The protrusions 
44 are formed as integral parts of the container 22 and 
the tabs 4 8 are formed as integral parts of the sprayer 
26- As shown in Fig. 6, the protrusions 44 and tabs 4 8 

35 are sized and shaped for a resilient snap fit of the 
protrusions 44 into the slots 46 of the handle 32 to a 
position in which the opposing vertical edges of the 
tabs are resiliently received in grooves 44a along the 
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sides of the protrusions. The tabs 48 and slots 46 
constitute female connectors and the protrusions 44 
constitute male connectors mateable with the female 
connectors. When the sprayer 26 is inserted into the 
5 recess 40 of the container 22, the container protrusions 
44 project through the slots 46 of the handle 32 for 
engagement by the handle tabs 48 to retain the sprayer 
in the recess. These connectors releasably attach and 
hold the sprayer 2 6 against the container 22 within the 

10 recess 40. Thus, the sprayer 2 6 is detachable from the 
container 22 for dispensing liquid from the container 
and reattachable to the container within the recess 40 
for storage of the dispensing system 20. 

Although the male and female connectors have been 

15 described as the preferred means for attaching the 

sprayer 26 to the container 22, it is to be understood 
that alternative means may be used. For example, the 
sprayer may be releasably attached to the container by 
hook and loop type fastening strips (e.g. , Velcro® 

20 strips) secured to the sprayer and container. 

Alternatively, the recessed front portion may be sized 
and shaped for a snug friction fit of the sprayer within 
the recess. Although the recess 40 has been described 
as preferably being formed in the front portion 42 of 

25 the container 22, it is to be understood that the recess 
may alternatively be formed in a back portion or side 
portion of the container. 

Preferably the sprayer 2 6 and recess 40 are sized 
and shaped so that the outer side of the sprayer is 

30 generally flush with the nonrecessed surface of the 
container 22 when the sprayer is received within the 
recess. Since the sprayer 2 6 is flush, the container 22 
with the attached sprayer occupies no more shelf space 
or box space than a container without the sprayer. 

35 Thus, the dispensing system 20 can be compactly boxed or 
stored. 

Referring now to Figs. 7-11, the container 
closure 24 comprises a generally cylindric cap 50 
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adapted for securement to a mouth 52 (see Fig. 8) of the 
container 22, and a spout 54 on the cap. The cap 50 has 
a top 56, an annular skirt 58 circumscribing the top, 
and a cap opening 60 through the top for passage 
5 therethrough of liquid in the container 22. The spout 
54 has a generally cylindric base 62,' a nozzle 64 
extending outwardly from the base 62, a flow passage 66 
through the nozzle 64 and base, and a pair of trunnions 
68 extending laterally from the base. The trunnions 68 

10 have a snap fit in generally cylindric recesses 7 0 
formed in the cap top 56 and are retained therein by 
bearing surfaces 72 forming the walls of the recesses 
70. Preferably, the spout 54 and cap 50 are formed of a 
generally resilient polymeric resinous material, so that 

15 the bearing surfaces 72 and trunnions 68 temporarily 
deform to enable insertion of the trunnions into the 
recesses 70. With the trunnions 68 within the recesses 
70, the bearing surfaces 72 push down against the 
trunnions to urge the cylindrical base 62 of the spout 

20 54 into sealing contact with a raised annular seat 74 
around the cap opening 60 (the seat preferably being 
formed as an integral part of the top 56 of the cap) . 
The spout 54 is pivotably moveable relative to the cap 
50 between open and closed positions. in its open 

25 position (Figs. 7 and 8) the spout flow passage 66 is in 
registration with the cap opening 60 for passage of 
liquid through the cap opening and spout flow passage. 
In its closed position (Fig. 10) the spout flow passage 
66 is out of registration with the cap opening 60 and a 

30 portion of the cylindric base 62 is in sealing contact 
with the seat 74 and covers the opening 60 to seal 
against passage of liquid through the opening. The 
spout flow passage 66 has inlet and outlet ends 
designated 76 and 77, respectively (Fig. 10). 

35 The cap 50 is constructed to have a generally 

resilient flap 78 extending up from the cap top 56. 
This flap carries a protrusion 80 adapted to plug the 
inlet 76 of the spout flow passage (as shown in Fig. 10) 
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when the spout 54 is in its closed position. 
Preferably, the flap 78 is oriented to urge the 
protrusion 80 into the spout flow passage inlet 76 when 
the spout 54 is in its closed position. As the spout 54 
5 is moved from its open position to its closed position 
(or vice versa) , the cylindric base 62 of the spout 
engages the flap protrusion 80 and pushes the flap 78 to 
the left as viewed in Figs. 7 and 10. The spout 54 has 
an indentation 82 on its cylindric base 62 to receive 

10 the flap protrusion 80 when the spout 54 is in its open 
position thereby to relieve stress on the flap 78. The 
cap top 56 has a vent hole 84 for equalizing pressure 
within the container 22 during dispensing of liquid from 
the container. A vent plug 86 on the spout nozzle 64 

15 closes the vent hole 84 and prevents leakage therefrom 
when the spout 54 is in its closed position. 

As best illustrated in Fig. 9, the spout 54 has 
two generally planar surfaces 88 at opposite ends of the 
cylindric base 62, each such end surface 88 having a 

20 shallow indentation 90 formed therein. The cap top 56 
has two generally vertical walls 92, each opposing one 
of the side surfaces 88 and having a protrusion 94 
receivable within the indentation 90 in a respective 
surface. The protrusion 94 mates with the indentation 

25 90 when the spout 54 is in its open position to 
releasably retain the spout in its open position. 

The top 56 of the cap 50 is formed with a socket 
96 extending down from the cap opening 60 for holding 
the upper end of a substantially rigid dip tube 98. The 

30 dip tube extends down into the container 22 for 

conveying liquid in the container to the cap opening 60 
and through the spout flow passage 66 when the spout is 
in its open position. Preferably, the lower end of the 
rigid dip tube 98 is adjacent the bottom of the 

35 container 22 (Fig. 1) so that essentially the entire 
contents of the container may be conveyed through the 
dip tube. A connector, generally designated 100, is 
provided for connecting the tubing 28 to the nozzle 64 
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of the spout 54 so that the inlet end 36 of the tubing 
is in communication with the outlet end 77 of the spout 
flow passage 66. 

The connector 100 comprises a body 102 secured to 
5 the inlet end 36 of the tubing 28, a generally rigid 
nipple 104 extending from the body for insertion into 
the outlet end 77 of the spout flow passage 66, and a 
connector flow passage 106 through the body and nipple • 
The connector flow passage 106 is adapted for sealingly 

10 receiving the inlet end 36 of the tubing 28. The nipple 
104 and spout flow passage 66 are sized and shaped for a 
snug sealing fit of the nipple within the spout flow 
passage. The nipple 104 includes an annular flange 108 
and the spout 54 includes an internal annular groove 110 

15 sized and shaped for a resilient snap fit of the annular 
flange in the groove when the nipple is inserted into 
the spout flow passage 66. The annular groove 110 
defines an annular shoulder 112 engageable with the 
annular flange 108 for resisting removal of the nipple 

20 104 from the spout 54. Preferably, the body 102 is 

configured to form a finger grip 114 having a shape for 
facilitating gripping of the connector 100 during 
insertion of the nipple 104 into the spout flow passage 
66. As shown in the drawings, the body 102 is 

25 configured to have a series of spaced annular elements 
thereon, but it will be understood that other 
configurations suitable for providing a good grip can 
also be used without departing from the scope of this 
invention. 

30 An annular retainer 116 on the body 102 secures 

the inlet end 3 6 of the tubing 2 8 in the connector flow 
passage 106. The retainer 116 has a plurality of spring 
fingers (not shown) which are resiliently flexible for 
permitting insertion of the inlet end 3 6 of the tubing 

35 28 into the connector flow passage 106 and for 

thereafter gripping the tubing 28 to resist removal of 
the tubing from the connector flow passage. A retainer 
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suitable for use is coininercially available from A F A 
Products, Inc., Forest City, North Carolina. 

The dispensing system 20 is preferably provided 
to a user with the sprayer 26 attached to the container 
5 22 within the container recess 40 and with the entire 
length of tubing 28 and connector 100 contained within 
the hollow handle 32 of the sprayer. In use, the 
sprayer 26 is detached from the container 22, and the 
inlet end 36 and intermediate portion 3 8 of the tubing 

10 28 and the connector 100 are removed from the handle 32. 
The nipple of the connector 100 is then inserted into 
the outlet end of the spout flow passage 66 so that the 
tubing 28 communicates with the spout flow passage. The 
spout 54 is pivoted to its open position so that the dip 

15 tube 98 communicates with the tubing 28, the cap opening 
60 and the spout flow passage 66. With the spout thus 
positioned, the trigger 34 may be manually squeezed to 
draw liquid in the container 22 out of the container 
through the dip tube 98, spout flow passage 66, 

20 connector flow passage 106, and tubing 28, for 

dispensing from the spray head 30. After the user 
finishes spraying, the spout 54 is pivoted to its closed 
position where: (1) the flap 78 urges the flap 
protrusion 80 into the inlet 76 of the spout flow 

25 passage 66 to prevent liquid in the tubing 28 from 

flowing back through the spout 54; (2) the cap opening 
60 is out of registration with the spout flow passage 66 
and is covered by the cylindrical base 62 to seal 
against passage of liquid through the cap opening 60; 

30 and (3) the vent plug 86 plugs the vent hole 84 to 

prevent leakage of liquid through the vent hole. Thus, 
when the spout 54 is in its closed position, liquid is 
prevented from leaking from the dispensing system 20. 
The sprayer 2 6 may then be inserted back into the recess 

35 40 and reattached to the container 22. With the sprayer 
26 stored within the recess 40, the spray head 30 is 
positioned near the top of the container 22, thus 
minimizing the risk of liquid leaking or draining from 
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the system after use and during storage. If the 
dispensing system 20 is to be stored for an extended 
period, the connector 100 may be detached from the spout 
54 and the tubing 28 and connector reinserted into the 
5 hollow handle 32. 

In view of the above, it will be seen that the 
several objects of the invention are achieved and other 
advantageous results attained. 

As various changes could be made in the above 
10 construction without departing from the scope of the 
invention, it is intended that all matter contained in 
the above description or shown in the accompanying 
drawings shall be interpreted as illustrative and not in 
a limiting sense. 



wo 95/15220 



PCT/US94/13591 



-13- 

WHAT IS CIATMED TR; 

!• A dispensing system comprising a container 
for containing a liquid to be dispensed, a sprayer, and 
flexible tubing connectable at one of its ends to the 
5 container and connected at its other end to the sprayer 
for conveying liquid from the container to the sprayer, 
said sprayer having an actuator movably operable to 
dispense liquid from the sprayer, said container having 
a recess formed therein sized and shaped for receiving 
10 the sprayer, and means for attaching the sprayer to the 
container with the sprayer received within the recess, 
said sprayer being detachable from the container for 
dispensing liquid from the container. 

2. A dispensing system as set forth in claim 1 
15 wherein the shape of the recess is substantially similar 

to the shape of the sprayer. 

3. A dispensing system as set forth in claim 2 
wherein the recess is formed in a front portion of the 
container . 

20 4. A dispensing system as set forth in claim 1 

wherein said attaching means comprises means for 
releasably attaching the sprayer to the container, said 
sprayer being reattachable to the container within said 
recess for storage of the dispensing system. 

25 5. A dispensing system as set forth in claim 1 

wherein said attaching means comprises mateable male and 
female connectors, said male connector being on one of 
the sprayer and container and the female connector being 
on the other of the sprayer and container. 

30 6. A dispensing system as set forth in claim 5 

wherein said connectors are formed as integral 
respective parts of the sprayer and container. 

7. A dispensing system as set forth in claim 5 
wherein said male connector is formed as an integral 

35 part of the container and said female connector is 
formed as an integral part of the sprayer. 

8. A dispensing system as set forth in claim l 
wherein said sprayer further comprises a spray head and 
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a hollow handle connected to the spray head, the 
actuator being adjacent the handle, said tubing having 
an inlet end adapted for connection to the container, an 
outlet end operatively connected to the spray head, and 
5 an intermediate portion between its inlet and outlet 
ends, said hollow handle being sized and shaped to 
receive said inlet end and intermediate portion of the 
flexible tubing for storage thereof in the handle when 
the inlet end is not connected to the container, said 
10 inlet end and intermediate portion being removable from 
the handle to permit operative connection of the inlet 
end to the container. 

9. A dispensing system as set forth in claim 8 
further comprising a closure for the container, said 

15 closure comprising a cap adapted for securement to the 
container and having a cap opening therein for passage 
therethrough of liquid in the container, and a spout on 
the cap having a flow passage therethrough, the inlet 
end of said tubing being adapted for connection to the 

20 spout with the inlet end in communication with the 
passage, said spout being mounted on the cap for 
pivotable movement of the spout relative to the cap 
between an open position in which said spout flow 
passage is in registration with said cap opening for 

25 passage of liquid in the container out of the container 
and thence through the tubing to the sprayer, and a 
closed position in which said spout flow passage is out 
of registration with said cap opening and a sealing 
portion of the spout covers the opening to seal against 

30 passage of liquid through the opening. 

10. A dispensing system as set forth in claim 1 
wherein said tubing has an inlet end adapted for 
connection to the container and an outlet end 
operatively connected to the sprayer, said dispensing 

35 system further comprising: 

a connector having a body secured to the 
inlet end of the tubing, a generally rigid nipple 
extending from the body, and a connector flow passage 
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through said body and nipple and in communication with 
the inlet end of the tubing; and 

a closure comprising a cap adapted for 
securement to the container and having a cap opening 
5 therein for passage therethrough of liquid in the 

container, and a spout on the cap having a flow passage 
therethrough adapted for sealingly receiving the nipple 
of the connector thereby to connect the inlet end of the 
tubing to the closure of the container. 

10 11. A dispensing system as set forth in claim 10 

wherein said spout flow passage and nipple are sized and 
shaped for a snug sealing fit of the nipple within the 
spout flow passage. 

12. A dispensing system as set forth in claim 10 

15 wherein the connector flow passage is adapted for 
sealingly receiving the inlet end of the tubing, and 
wherein the connector further comprises a retainer on 
said body for securing the inlet end of the tubing in 
the connector flow passage. 

20 13. A dispensing system as set forth in claim 10 

wherein said body is configured to form a finger grip 
having a shape for facilitating gripping of the 
connector during insertion of the nipple into the spout 
flow passage. 

25 14. A dispensing system as set forth in claim 10 

wherein said connector further comprises an annular 
flange around the nipple, and wherein said spout has an 
annular groove sized and shaped for a resilient snap fit 
of the annular flange in the groove when the nipple is 

3 0 inserted into the spout flow passage, said annular 

groove defining an annular shoulder engageable with the 
annular flange for resisting removal of the nipple from 
the spout. 

15. A dispensing system as set forth in claim 10 
35 wherein said spout is mounted on the cap for pivotable 
movement of the spout relative to the cap between an 
open position in which said spout flow passage is in 
registration with said cap opening for passage of liquid 
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in the container out of the container and thence through 
the connector and tubing to the sprayer, and a closed 
position in which said spout flow passage is out of 
registration with said cap opening and a sealing portion 
5 of the spout covers the opening to seal against passage 
of liquid through the opening. 

16. A dispensing system as set forth in claim 15 
further comprising a generally rigid dip tube connected 
to the cap adjacent said cap opening and adapted to 

10 extend down into the container for conveying liquid in 
the container to the opening. 

17. A dispensing system as set forth in claim 15 
wherein said spout has an inlet end defining an inlet of 
the spout flow passage, and wherein said closure further 

15 comprises a sealing member engageable with the spout 
inlet end when the spout is pivoted to its closed 
position for sealing the spout flow passage inlet. 

18. A dispensing system as set forth in claim 17 
wherein said sealing member comprises a generally 

20 resilient flap extending up from the cap, said flap 

engaging the spout inlet end and covering the spout flow 
passage inlet when the spout is pivoted to its closed 
position. 

19. A dispensing system as set forth in claim 17 
25 wherein said sealing member comprises a generally 

resilient flap extending from the cap, and a protrusion 
on the flap adapted to plug the inlet of the spout flow 
passage when the spout is in its closed position. 

20. A dispensing system as set forth in claim 19 
30 wherein said resilient flap urges the protrusion into 

the spout flow passage inlet when the spout is in its 
closed position. 

21. A dispensing system as set forth in claim 2 0 
wherein said protrusion is receivable in an indentation 

35 in the spout when the spout is in its open position. 

22. A dispensing system for dispensing a liquid 
from a container, said dispensing system comprising a 
sprayer and flexible tubing for conveying liquid in the 



wo 95/15220 



PCT/US94/13591 



-17- 

container to the sprayer, said sprayer having a spray 
head, a hollow handle connected to the spray head, and 
an actuator adjacent the handle movably operable to 
dispense liquid from the spray head, said tubing having 
5 an inlet end adapted for connection to the container, an 
outlet end operatively connected to the spray head, and 
an intermediate portion between the inlet and outlet 
ends, said hollow handle being sized and shaped to 
receive said inlet end and intermediate portion of the 

10 tubing for storage thereof in the handle when the inlet 
end is not connected to the container, said inlet end 
and intermediate portion of the tubing being removable 
from the handle to permit operative connection of the 
inlet end to the container. 

15 23. A dispensing system as set forth in claim 2 2 

wherein said flexible tubing is a coiled line. 

24. A dispensing system as set forth in claim 22 
further comprising: 

a connector having a body secured to the 
20 inlet end of the tubing, and a generally rigid nipple 
extending from the body^ said nipple having a flow 
passage in communication with the inlet end of the 
tubing ; and 

a closure comprising a cap adapted for 
25 securement to the container and having a cap opening 
therein for passage therethrough of liquid in the 
container, and a spout on the cap having a flow passage 
therethrough adapted for sealingly receiving the nipple 
of the connector thereby to connect the inlet end of the 
3 0 tubing to the closure of the container. 

25. A dispensing system as set forth in claim 24 
wherein said spout flow passage and nipple are sized and 
shaped for a snug sealing fit of the nipple within the 
spout flow passage. 

35 26. A dispensing system as set forth in claim 24 

wherein said conjiector further comprises an annular 
flange around the nipple, and wherein said spout has an 
annular groove sized and shaped for a resilient snap fit 
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of the annular flange in the groove when the nipple is 
inserted into the spout flow passage, said annular 
groove defining an annular shoulder engageable with the 
annular flange for resisting removal of the nipple from 
5 the spout. 

27. A dispensing system as set forth in claim 24 
wherein said spout and cap are separate pieces. 

28. A dispensing system as set forth in claim 27 
wherein said spout is mounted on the cap for pivotable 

10 movement of the spout relative to the cap between an 
open position in which said spout flow passage is in 
registration with said cap opening for passage of liquid 
in the container out of the container and thence through 
the connector and tubing to the sprayer, and a closed 

15 position in which said spout flow passage is out of 

registration with said cap opening and a sealing portion 
of the spout covers the opening to seal against passage 
of liquid through the opening. 

29. A dispensing system as set forth in claim 28 
2 0 further comprising a generally rigid dip tube connected 

to the cap adjacent said cap opening and adapted to 
extend down into the container for conveying liquid in 
the container to the opening. 

30. A dispensing system comprising: 

25 a container for containing a liquid to be 

dispensed; 

a closure comprising a cap and a spout 
mounted on the cap, said cap being adapted for 
securement to said container and having a cap opening 
30 therein for passage therethrough of liquid in the 
container, said spout having a flow passage 
therethrough ; 

a generally rigid dip tube connected to the 
cap adjacent said opening and adapted to extend down 
35 into the container for conveying liquid in the container 
to the opening; 

a sprayer; and 
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a tubing for conveying liquid from the spout 
to the sprayer, said tubing having an inlet end adapted 
for connection to the spout with the inlet end in 
communication with said passage in the spout, and an 
5 outlet end connected to the sprayer; 

said spout being mounted on the cap for pivotable 
movement of the spout relative to the cap between an 
open position in which said spout flow passage is in 
registration with said cap opening for passage of liquid 
10 in the container out of the container through the dip 

tube, tubing and sprayer, and a closed position in which 
said spout flow passage is out of registration with said 
cap opening and a sealing portion of the spout covers 
the opening to seal against passage of liquid through 
15 the opening. 

31. A dispensing system for dispensing a liquid 
from a container, said dispensing system comprising: 

a closure comprising a cap and a spout 
mounted on the cap, said cap being adapted for 
20 securement to said container and having a cap opening 
therein for passage therethrough of liquid in the 
container, said spout having a flow passage 
therethrough ; 

a dispensing device; and 
25 a tubing for conveying liquid from the spout 

to the dispensing device, said tubing having an inlet 
end adapted for connection to the spout with the inlet 
end in communication with said passage in the spout and 
an outlet end connected to the dispensing device; 
30 said spout being mounted on the cap for pivotable 

movement of the spout relative to the cap between an 
open position in which said spout flow passage is in 
registration with said cap opening for passage of liquid 
in the container out of the container and thence through 
35 the tubing to the dispensing device, and a closed 
position in which said spout flow passage is out of 
registration with said cap opening and a sealing portion 
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of the spout covers the opening to seal against passage 
of liquid through the opening. 

32. A dispensing system as set forth in claim 31 
wherein said spout has an inlet end defining an inlet of 

5 the spout flow passage, and wherein said closure further 
comprises a sealing member engageable with the spout 
inlet end when the spout is pivoted to its closed 
position for sealing the spout flow passage inlet. 

33. A dispensing system as set forth in claim 32 
10 wherein said sealing member comprises a generally 

resilient flap extending up from the cap, said flap 
engaging the spout inlet end and covering the spout flow 
passage inlet when the spout is pivoted to its closed 
position. 

15 34. A dispensing system as set forth in claim 32 

wherein said sealing member comprises a generally 
resilient flap extending from the cap, and a protrusion 
on the flap adapted to plug the inlet of the spout flow 
passage when the spout is in its closed position. 

20 35. A dispensing system as set forth in claim 34 

wherein said resilient flap urges the protrusion into 
the spout flow passage inlet when the spout is in its 
closed position. 

36. A dispensing system as set forth in claim 3 5 
25 wherein said protrusion is receivable in an indentation 

in the spout when the spout is in its open position. 

37. A dispensing system as set forth in claim 31 
further comprising a generally rigid dip tube connected 
to the cap adjacent said cap opening and adapted to 

30 extend down into the container for conveying liquid in 
the container to the opening. 

38. A dispensing system as set forth in claim 31 
further comprising a connector for connecting the inlet 
end of the tubing to the closure of the container, said 

35 connector having a body secured to the inlet end of the 
tubing, a generally rigid nipple extending from the 
body, and a connector flow passage through said body and 
nipple and in communication with the inlet end of the 
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tubing, said flow passage of the spout being adapted for 
sealingly receiving the nipple. 

39. A dispensing system as set forth in claim 38 
wherein said spout flow passage and nipple are sized and 

5 shaped for a snug sealing fit of the nipple within the 
spout flow passage. 

40. A dispensing system as set forth in claim 38 
wherein the connector flow passage is adapted for 
sealingly receiving the inlet end of the tubing, and 

10 wherein the connector further comprises a retainer on 
said body for securing the inlet end of the tubing in 
the connector flow passage. 

41. A dispensing system as set forth in claim 38 
wherein said body is configured to form a finger grip 

15 having a shape for facilitating gripping of the 

connector during insertion of the nipple into the spout 
flow passage. 

42. A dispensing system as set forth in claim 38 
wherein said connector further comprises an annular 

20 flange around the nipple, and wherein said spout has an 
annular groove sized and shaped for a resilient snap fit 
of the annular flange in the groove when the nipple is 
inserted into the spout flow passage, said annular 
groove defining an annular shoulder engageable with the 

25 annular flange for resisting removal of the nipple from 
the spout. 
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